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lll«f 3S— 








=fai!5tTeMlfrH#8890 






(74)^«L^ 













(54) [%9i09«»] :ri^7^ > (po m^mm» 



(57) [SiKl] 

[I] (a)xg^l'>^fi^fl:Xttxg^V>fi^*(4* 
5 0SfiXK±^-rsx5^V>-:j-l/'7-f >ftS^#: 
■C»oT, 1 3 S-CODxh^U >TiBI^UfcB^fiiffi 

[7j«] *tl5~100d l/gO«SB®!85»^a*U 
X5=^l'>&0. 0I~5. oaaat. (b) WBBjSSiJ^ 
?fi4«Ux5=^l<'>K^©*l<-7^> «<f) £^#:$10 
0figSStA^e3^S:tP'7>f > (^ [I] 

9 ~ 7 0 mm% [II] xg^v ^^a^ffxttxg^ 
w>a^*ffis 5 omax£(±'&=rr*x5=^w>'fta^ 

ft:T*oT. 1 3 5'C©7^h5U>Tai^U»:H^r«iffi 
[tjii] *»0. 1 0~1 Od l/g©ieH<OJ)«'JX^k 
^Sa-^^ [II] A<1~3 oaaxi*^to:tP7W> 



C2) !RFa2 00 2-5 09 57 5 

1. [I] Ca)j^f-^>#ai*-&#XJii^W>fi'^#i£$r 5 OSS%Jil±-^=t 

S^JteJ^ [ 7a] 5 - 1 0 0 d 1 /g<^®HO^^^*'-K'; J^'^V>Sr 0. 
0 1-5. OM«$Ba:^ 

(b) tJIB^^-^fi'K'J Jc^l'>'JSLn<iD:i- U^-f (*) S-^^frS: 1 0 OMSSB 

:d^t>*S:t U--?^ > (*) m^i^ [I] 9 ~7 OMS%i:. 
[II] JC-f-V>^^4fi'g-#Xt±j:-^l^>M'^^i£Sr 5 Ofi«%Jil±-g-^-t-:S> j:- 

0. 1 o~ 1 0 d I y g<omm<7)^v j^^uz^jhM^^ [H] j&n ~3 o*s:% 

2. ;^ 1^:7^ > (*) M'^'ft^ [ I ] <^ 1 3 b'C<D7- h V «; >T'iafl5cL/v:@^*fi 
[71] 0. 2~ 1 0 d 1 /gO$6ia-C$)^m*]S 1 i:i|B«0^ 1^-7 -f > 

) m^i^m^^o 

4. it-^7-f>' (*) m-g-^ [I] HjK 2 3 0ri^*3»t*-^illl?I;t7<MS)i: 1 3 

5"C<7)r h 9'; >4'-riMfeb7t@**!iJK [71] ^<^W*-> 
logOIS) >4.24x log[ , J - 0.95 

^1*;PH^L0. Oi~i, 0 0 O^^KOi^M^ ( 1 9 9 I^^IS) ^ 11^^ ^ 
U^m'ft^^ (ALl) ^J:c;^^#^ii0.^1^Ji'tc»LO~5 0 o*;k^S^ 



(3) 15^2 00 2-5 09 5 7 5 

6 . ^VV^V (,^) S-^-ft; [ I ] . ^88^ (19 9 1 

^^tL^t^JgO^t^S^Ji-fk^!^ (AL2) ^^w^'mmM^\^^t^^^^^ 

Jl'fk-^!^ (A L 1) icD-g-itT^^^Jll^^^l^JUCMLO. 0 5-5, 000 
'5:«by^l^m^«^# (E2) ( 
E 1 ) a: 0'^ltT5=-^f&1t'fkftl!i^4^<^)M5^i^JlJr,^ 1 0 ~ 3 . 0 0 0 

^*^^Jiynt:^>'t^^^2~ 1 2 (^^O-ffi*?):*- V 7 -f (*) S-g-^i 

■e:Tg3t$*lsm^]«5lC|S®0:tW'7'f >- (*) *-^#««^o 
7 . ^itfS14'fbfel!^SE56^ ig^^JS-fk-^i^^^^S- lg^/c«9^ 135t:<7)xh 
V ^4'T'Sfl^t?tH:t*!iJK[7A];{>n 5-10 0 dV g <^>fgH<7)iK U V > 
0. 0 1 - 5. 0 0 0 g^-S^UTV^^M^SS J-ie«<7>:^- ^7 -f > (*) M-a- 

8 . i^mmmmmt^ w^'^m'c^m^m.Wu^- \%^tz^. 135'coxh 

9 'J >4'-CSiJ5EL/«:@^JteJg[>7A]/i>«l 5-10 OdV g<7)«£Ho:J^°'; o:.^!^:^ 
0. 0 1 - 5, 0 0 0 g$rfi^L-Cv^*m^:fi6 1^7 > (*) M-^ 

9 . ^#fS1*<kft!!^K*«> M5^^Jl<k'^l^ftljiaE*£5' \g%fz^. 1 3 5 "COr h 
7'J >4'-Ci)l!l^L;t@*JteJtn7BJ'^*l 5dVg<l: •9/h$'v>7K';ynifv>o. 
01-lOOg. i3j:y*'13 5'Cco-r h 7 9 >4'-CS!I5e tT^cS^Jte^C^Al^^M 
5- 1 0 Ocn/g(?)|EH<OjK'; j^f-l^^ 0. 0 1 -5, 0 0 0 g «rii#UT</>-2> 

1 0 . ^^fsit-fkfti!^*'. w»^mi\.%mfm.^^ \ %^fz^. i35*co-f 



C4) !^*2002-5 09 57 5 

. 0 1-1 0 0 g. ^^Vl 3 5'C<7)7^ h^U >4'-eia!lfet/c@5t*!iJ^[7A]*« 
1 5 ~ 1 0 Odl/g<7)^H60*°'J J^-^l^V- 0. 0 1-5, OOOg^S^LTV^ 

11. :t l^^-f > (^) m-^-* [I] -fU\£vyttz^tZfX3\^V>t^(D 

m<D:^uy ^ >(dc^ 1 'J h ;v ^ /c ij ^m'p<Dm^^m w.^ i^mn l 

TO. 0 1 - 1, 0 0 0 ^ 'J*JK^ftll^S£fi"eS&3t$*t*M*:S5 »w|BlR<^* 1^7 

. 0 1 - 1, 0 0 0 5 'j^jK^ftfe^s^s-cSit^tL^m^ige ma^o* i^^-f > 
14. ^vy^y{^) ^^^im.mi3^. ^M^J^m:^i^y^ y (*) 



(19)B*S4*fF/r (JP) 
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(54) [«WO€»l > (^ fi^<«a«» 



(57) [®«] 

[I] (a)Xf^^>*3fia-&fl:X»xg^^>a^¥(fi:« 

5 oaa«&±-&^-rsx5^^>-3M^7.< >^^s^«: 

[jja] *ti5~100d l/g©«!HOSi)-^^»J 
X'^Uy^O. 0 1 — 5. OAMMt., (b) MEi«» 
?fi*UX^V>£Wfl!>:*-V'7.<> (*) fi^fr&lO 

0Sg»i*>e.3S:<5:r^7-f > (^10 fi^ft: [I] *«9 

9-70 sfi% t. [II] x.^u>mmM'&»y(.it3i^ 
w>a^m(4s 5 osaxKi-sirrsx^w^^a^ 

T. 1 3 5 1:©?^ h ^ U bfcH^^fiifi 
[jjii] *»0. 1 0~1 Od l/g©«HO#UX^l^ 

yjfsM-t^ [II] *n~3 ofifixt€r&tr^W7-f> 



(2) ^^2 00 2-5 09 57 5 

1. [I] Ca)i^u>#l*fi'g>#X(iJ^^V>M'§'^^S:S- 5 OfiS%J^±^W 
-ri>j.^u>-:^uy ^ >*M'^#-c*oT> 1 3 5 'C<75-r h^V yx^m^Lfz 

[7*] 5 ~ 1 0 0 d 1 /'g<7)^HO^^^P»*°U J^^l'^'^O . 
0 1-5. OS«gBt ^ 

(b) mUM^^&^')J^^u>&.ff\.(0^uy^y S-^-fr^- 1 0 oSfigU 

[II] j^^u>'#?4m^'»x{iJ^f-i^>m'&#^^ 5 omm%iik±^^-r^j^ 

f-^>*M-^#-C^>oT^ 1 3 S'CcT^xh^V^'T-pJSLTt^^JteS [711] 76^ 
0. 1 0 ~ 1 0 d I /g<7)«£ffl<0JK'; [II] ;*n ~ 3 OSfi% 

f> * :t 7 > (*) m-^^js^i^o 

2. ^ l^^-f > (*) S-^ft [I] 013 5t;<7)x h 9U Vt^iM^LTtH^Jte 
^ [71] 0. 2 - 1 0 d I y g<ommx-$>^m^mn^tiM.<D:i- uy ^ y 

3. M^^'^m^') ^^v-y\^X^<r>iirvy ^ > (*) fi-^#5&«> zfxn\LvyM^m 

4. ^i-l^^-f:^ (*) i-^^ [I] 2 3 0 t:ic^(t^-^iili5I*CMS)t 1 3 
Src^x h >'4'-eiB!l^L;ta^3|ftJg [71] t<r>mK. 

logCMS) >4.24x log[ ^ , ] - 0.95 

^^l*;uii^LO. 01-1, 0 0 O^JK^j^ffl^ (1 9 9 l^Kft) ^12^. ^ 

w^^m'ft^^ (A L 1 ) isx v^^^mw.'f- 1 * L 0 - 5 0 0 ^;K?5m^ 



(3) «F«2 0 0 2 - 5 09 57 5 

6 . * U7 >- (*) S-^ft: [ I ] iiK ^W^m\.ikWkh . J^^^ (19 9 1 

^'^^tz^m<D^m±m,\\L^m (al2) ^gr^#fsi4^kftiji«4't^-^^ttJ&;t«i# 

^'fb-^^(ALl) tco-g-lf-CM^^Jim^^l^^H^MLO. 0 5 - 5, 0 0 0 
■=e;w. ^tj^im^tt^-ft: (E2) Sr^^J»^S14'^l:ftb<S*^^■^i tt^m^^-^-* ( 
E 1 ) t <75'^ti-e^^^Sr14'fbftfc«^4'<^)S^^m^.^ i ;t «9 o ~ 3 , 0 0 0 

7 'J ^tf-eiaiJ^LTtHJtJteJ^Cj?*]**! 5-10 OdVgO«£HO*°>;a.-^l.> 
0. 0 1 -5, 0 0 0 g«-ti#Lrv^&W^^5 t:i|a«0:t 1^:7^ > (*) S-g- 

7'; >4'-CiliJ5Et;t@^Jft!iJK[7A]76U 5-10 O^V gOiEHO'-K'; J^-f- V> 

0. 0 1 - 5, 0 0 0 gSra^uTv^am^me icia«o:t ^7>f >' (*) m-^ 

7 V >4"T-SiJ^ L/c@^*SKt7 B 1 5 dV g J: /h $ I'^-'K V T'n e W > 0 . 
01-lOOg. ;feJ:C/fl3 ^X^(D7- Yv^) >4'T-iBfl5E HJtJttJ^ 1 
5- 1 0 0<n/'g<^IEH<^'"K'; J^"?-l-'>'0. 0 1 -5, 0 0 0 g «rfiif LT>/^2> 

1 0 . "^mm'M^m.mi^^ w^^m.^'c^m^n.WL^ i g ^/c «5 > 135 "co-r 



(4) !K«2 00 2-5 09 57 5 

. 0 1 ~ 1 0 0 g> isiy^i 3 srox h7 >; y^-cmi^Lfcmm^&m^v^^*^ 

1 5 ~ 1 0 OdVg(7>^H(7).-H«; 0. 0 1~ 5, 0 0 0 g ^rS^tLTv^ 

11. > (*) M-&# [I] *^ 7'nfc:^>'i7tti7'new>i:^E-<?) 
TO. 01~ 1, 0 0 0 ^ 'J^JKOftfeiSES-CiaoS^^LSlt^iSS J::|e«<^:t 1^7 

12. :i- uy ^ y S-^^: [ I ] 7'n euy tfziizfti \iuyt^<D 

. 0 1 - 1, 0 0 0 5 ';^;KOftij<»fi-CS^jt$it*m*^6 tC|S^<7>ii-^7'f > 



(5) !^^2 002-509575 

nfc-U^-H^«lig®>fbtlt^1gaj^pJ*RlS^-^&:^^*(#IIBa5 9 - 9 3 7 1 1 
#iiBS 6 1 - 1 5 2 7 5 4-^^^^)s ^^SB^at^'-K 9 h: U > IC-fg;^ 

^ri/^jK'J ■yxi\iU>^Wiik-ri>:^m (#11^2 - 2 9 8 5 3 ^i^i>^m 
fztk. if. jSig^^ffc** «j -/n f V 2 - 3 0 MfigPS-ii^O'-K 'J e > 

1 0 oMggii^jDL. mM±2 1 o*cJiiT<?>sj£«6fflT#Lai-r:;^i*c#& 
pge 1 - 2 8 6 9 4-^^^). ^mm^mi^Ji:^mhiifzmm.ii&mit-A^2iik±(D 

2 7 7 iS*SJK¥J^J55-^»<?>'K'J^^V>'«r 1 ~ 1 OM»%-^tf. *S 

mmm. ^ l < ji^iEm-^fe^^ j: oTSjti-*:&j£Oi#&Ba 62-61057-^ 



(6) 



«F«2 00 2-5 09 57 5 



^U><Dm^:^^^^^5 - 7 9 6 8 3-f-^$gX 1 -rx>-^4 1 

m (#11^5 - 2 2 2 1 2 2^<^m isiiXfmm<r>mM.WL^^m\i^i'mm^^^ 

^^>'0¥^^T-tfv>;fe|5lJte^*«2 0 d 1 / gUJ.±<05l^ J^^V>$r^5&-r*^-f- 
M-r;2.:^*fe(#^ljBS 5 6 - 1 5 7 4 4 -^^$1). Ji^'J ^ n e > U 

•f-U'>:s.?>'a:.-f-i->-yne w*m-^#«:^jp-r^:^fe (#^bb6 3-297 



(7) 002-509575 

S-Jitti- & c: i: a a«) t i" * o 

fflftfe^^l^iil'^ao:*: (*) fi-g-aWcTJsK'jynf W;feJ: W^<7)@^^teK^r^-f- 
y^o. 0 1-5. o*«fBfc. 

;6^f>'5:S;^-U'7'f > (*) fi-^^^ [I] 99-70 fi«%i:> 
[II] ji^^^WiM-a-^Zfi^f-^^fi'^m^^^r 5 OSg%iit±-^*-r*J^ 
f^^>^M^#-C^)oT. < t 'b 1 3 5 "CO-r h 9 'J >-cm^Lfcm^'^^ 
[711] *«0. 1 0 ~ 1 0 d 1 /g<7)fEHo?KU j:.^U>'^a'g'# [II] 1 ~ 
3 OM*%t. 



(8) 002-5 09 57 5 

mm:^uy^y (^) m-^fr^BfetJi^is^^-cii, ^]yy-i> (*) [i 
3 <7) 1 3 5 "COX h 7 'J >"CS!l5EL/c@Jt*6J^ 0, 2 ~ 1 0 d 1 / 

-mm 

log(MS)>4.24xlog[,,]-0.95 

# [ I ] ^5^^JS'fk^!^ftlii^^^5'. ]§#^J1^^ 1 ^ jvfcM L 0 . 0 1-1 

, 0 0 Q>^)\^<Dmmn (19 9 1 ¥)iftC5fcfT4Kg. -fk^^ES^MK B^-fk^ 
^m±%m^^%^W) ^ll^^ »2J^. ^ 1 2 ;^*3 J: O^S^ 1 3l^lcJS1-S 

^mii^^j:^mii^hm.i5i'^iitz±m<D:^m.^m,it^m (ald 

li^ 1 ^;wicMLO ~ 5 0 0 * ^K^JM^-et-^* (E 1) (TJM^^iJ-^Ji^f)**'-!^ 

# [I] *^ (19 9 i^RS) mim. m2m. mi 
(AL2) ^i^mmn^mM^^^-^tfi^^m.^m^ft^'^ (ald to-g^it 

xm^^mWL^l'^f^i^MLO. 05-5, 000* ^j:hV^k^M^m^i^ ( 



(9) !^*2 00 2-5 09 57 5 

E2) ^i'msmmm'pi^^tiii>m.'^'m^n^ (ed t<r>^$f'^=^msmt 

mM^<oM^^m^^'J^l'^)^^tz^ 0-3, 0 0 0^;w*r$ 

o 

5 ~ 1 0 0dVg<7)^fflO*°'; 0. 0 1 - 5. 0 0 0 g *r 

^^^Ji-fb-^l^fetiSE^^ 1 g^Jt 19. 13 5V<Dr-h^') y<^X-mi^Lfzmm^m 
[^bItSM SdVg J: »)/h$v^>K'J T'new^ (Jj^HT^HU :/n k* WB 1 1^>-9 ) 
0.0 1 

~100g.i3J:?/13 S'CO-r hy') y ^X-m&Ltcm^^X&^lrf 1 5 - 
1 0 Od1/gOf£HOjHU j:.^-^^ (islLT**'; 0. 01-5 

. 0 0 0 g^S^LTV^SC:t*««ft tV^o 

mi') )^^tz^mwk^<r>m:^^mM.'f-K^nLx Q . oi-i. ooo?'; 
> m^m^i^is xxf^^i^ y&^^^^ 5 0 ma % iiii±-^^-r ^:3^^vy-:^ 



aO) #^2002-509 57 5 

^v^xjicuym^m CI] o (a) m.^^m^r^yi-''} ^^uya^ 1 3 5 

(a) ^fi-O**'; JC--f-v>oH;t*!fJR [j7a] 5 d 1 / g*Tp|t?*>«> t . 

tfiy). tfzmm'ifiim <?)±i5sicov»T»i#ici?gjg$tL'5rv>*^ (b) m. 

b) yn f i/y4"\<o (a) ^<7) v-^^o^fjc^^^S < 'S: n 

isji 1 0 0 d 1 / g^^m.t-r^<o-/)^x\^^o 

(a) 5£^<7>5^°'; J^-^l^X^H^Jte^ [7 a] (ilS-lOOdl/g.^tfJ 
L< m 7-5 0 d 1 /g<^ieH-e**o (a) ^^<^?K'; jcf-i.':/^, 1 
3 5"C<^-f h"? >'4'-CiBiJ^L;t@**!fJ^ [ j/a] 1 5 d 1 /glctTig^^^ 

t < fflv»f,*tSe :S:#fi<jtcji, ^ntTl^^. l-r-f>x l-'^>-r:^x 1-^ 



(11) 1^^2 00 2-5 09 57 5 

. 8 8 0 ~ 9 8 0 g/ 1 ^l^<^^)<7)7()^ftf^iT-$)^o 

yH^) •:fu\^uym.^'m [I] ^mm.r^ (b) ^^(^yi^^) zruy^uya. 13 
5t:<?)x h^'J >'t'-T?ia!l^L;t@^*!}JS [^p] *«0. 2~ 1 0 d I / g<Dl^^B 
9 ^ n f I- >' T- o T . y n e miaM-^-^; 1 7t 7' n e ^ > M^M^^ $r 

7 ^ A ^ li 7' n tr 1^ > M-^^it^^ 7 0 m* % J^±<?? 7° D k° 

(b) ^^<Dyi^'} yni: wy<7)@;t*5J^ [T^plfiO. 2~10dl/g.» 
tL<{iO. 5 ~ 8 d 1 / g0 4><7);^^ffl>/^ ^*t:5>o ( b ) U T'u t: > 

<^@^JteJ^ [7p]*«o. 2di/g ^m<7y^^. %hii^^')^^^\^ 
!fel<^^M6«J#14*««<b 4 ;t 1 0 d 1 / g t # ^ 'J y n f 

-^4^-b^'^ i-yt^T^^ i-T'-^y. 4 1 -^y-ry, 

Jl/- 1 - 

>-K U -/n tr > T*, *t If , i mt^^-T^ ir<DXo^^') "f^ k* > "C 

^ V^rJ'f^ ^"^^^ (mmmm) ;6«0 . 80~0. 99xilftt<<i 



(12) 1^^2 00 2-5 09 57 5 

0. 8 5 -0. 9 9^ L<liO. 90~0. 9 9 O^B^tt^-^i"* # 'J 

V^J'^^y^^^V^ y (mmmm) tiiJ^-( -if >^ U CA.Z&mbell 

"i^^izX-oX^m (Macromolecules 6 925C1973)) $ ttTt" C - NM R I' J: «9 

anibeni)^jc j: ^XM^ (Macromolecules 8 687(1975)) ? tL;t^§JgJit£oT 
;0^5E?tLSo Mii^H^i^it. '-K'J v-allS2 0 Mfi%<7) o - n n^>-lf 
>fk^y-b->= 8/2M*Jt<7)tg^V#?g[$rfflv>, 6 7. 2 0MHz. 1 3 0VKX 

mm-r^ztKX':>xnctbhii^o mi^mmtLxa. Tttxff j eol-gx 

2 7 0 NMRffii|^^S (B3(i:|i^ (*fe) SJ) *5fflv^t,:ft^o 

^^)fu\£vym.WL^ [I] <^>•^iill?t;b^i^ 2 3 o 'Cic;fe»t^>-^ji!l>5i:^7 (MS 
) i: 1 3 5*C<7>xh9'J>4>-Ci9J5eL/c@^3teJSP [71] t:*^ 
1og(MS)>4.24x 1og[ , ]-0.95 

4.24x1og[,,]+0.60>1og(MS)>4.24xlog[;7,]-0.95 

<!: L < (i, 

4.24X 1og[;7 , ] + 0.34>1og(MS)>4.24x1og[;7 ^ ]-0.95 
4.24x1og[;,,] + 0.34>log(MS)>4.24x1og[7, 3-0.83 

2 3 OrtCiPfStL^ V^-f > (*) M-^^jm^J^^-fiS 2 . 0 9 5mm<^ 



(13) !^*200 2-5 09 57 5 

m<r>Wi3^m'^\^tz^ {^^: c N) x-i>z>o 

m^mi^-ri>:$. (*) m'^^6^<7y^')tuy^y^^u's^^(7)M^^mmif&^'t 

o 

-^^@#fcl|^^.Bg^O|f i2r0B 5 6 - 3 3 5 6-ti&$R. #<ZrBS 5 9-28573 -^^Zr 
^^ #^:rBS6 3 - 6 6 3 2 3-^^^^^). if ^'y^ Mt^m\Z.mi^it^ 9 y ^ 

&f-i5^i'-g-^aitS!ftl!^Bfe53' (#iillB6 2 - 1 0 4 8 1 0-^41?^. #I§IIS6 2- 
1 0 4 8 1 1 #P§BS 62-104812 ^<Z^mi. #1108 5 7 - 6 3 3 1 

0-^<2rfS. #1183 5 7 - 6 3 3 1 \^<tkm. #I§0S5 8 - 8 3 0 0 6^^IR. # 
11835 8 - 1 3 8 7 1 2-f-^^#) ^S: 5^ it"C *3 «9 . itL<bO^>-f *t$r 

V^<r>m^^^it. Zr. Ti. Hf, V. Nb. T 2i is J:X/C r H^hM^-T ^ ^ 
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y 

l^^S. (Me2Ge) * ^$r^tT^«ILTv»T 

^im^-t^i&K. t;w^;w*> nT;v^;w^. T';-;^*. r^^w+^wS 

^ ^^^^^5-3 0 0 fitn. i(f$L<li 10-20 0 // m^JSiEfC'SrV^ L»i3t^^ 
iOi. AnOs, MgO, TiOi, Z n O^f 7t<ii4t^<7)il'^!^*«^»f 
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^i^^mit^^ ( A L 1 ) t LT. ( 1 9 9 1 miM. ^ 2 Si. 

Xt±/Nn^>Jl^S:^*5L. pisii/qii. 0 < p + q ^ 3 •TDiE^gcS' 

^jvTJi'? A, h 'J - n--:^ne;VT;v5^'>A. h >; - n - r-f-^vT^w? 
-"^^A, h i; - i -r^;vT->v5 ->> A, h 'J - n -^^-^^V'T^v^ -"i^A. h 

ij_ i -^ifr->;l/TiV^-'^A, Y ^) - n - ^ i7 ^ )Vr ^ A^<7) b U T ;U 
^jI'T;w5 — A. vj:.-f-;vT;v5 :::^'>A^ n^'f K. v - n - :/n vf 5 
z:.'>A^'n9>fh% i -':/-f-;VTJV5c:^'>A^'a7^ i^J^f-;i'T;i'^ ^ 
.^A-Zn-T^ i;jif-;VTJV5-'t'AT^*^>f K^O->'T ^I'T ;v 5 - 

A/N^ h\ J:-^;1'T;V5 :::.'i?A-b7.^i5'n9'f K#<7) T ^l'^ -'l^T 5 - •i' 

A-by^^^'N^W J^'f-;l/TJl'5:=.'>Av^'n7'f K#0-t ^ T ^I'T ? — 

ilr^WTiW^ ^'i'A^JfijC: t:*«-c§:. iftL<»i. h »;T;v4r;vT;v5-'>A;fe 
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ttz. ^^^mit^m (ALl) tUT, T^W^ y ^-9->'fk-g-!^'b'Kffli-&Cl 
tA«-^§So T;u^y ^-ij-vtJi, Tie-iK^ «bi) . i;ttiTlfi-«:^ (-ft 

R'oAl - (OAl), - OAlR'a 
I 

^1:2] 

(OAIV2 

I 

R» 

^1 R' fiR^^ 1 - 6 s $f ^ L < {4. 1-4 (O^-ftTlC^^T'*) t9 . 

6<ji::ti. yntr;v^. f^jv^. -fvrf-;u^. 

^^^^^ v^'nynk'jp^^ V^' n ->:^ D^:^-f-;w^, v'rJ^n^^^v' 

-> i> n T ^ ^XZfT')- t'-x^^^it^^^ib^mf h fi^ o 
Zflh<D^ IbH^izUt L\y^<^li. T)l'^)l^^'C$}*). #R'{±I^— -Cb^^JoT 
V^T^m»/>o qJi4 -3 0<^)S3grX'^>;&*^ $f j L< 146-3 0, t< 
J4 8 ~ 3 0 ■ci>i>c 

tfz. mm^mit-^m (ald bLX(r>m<o<t^mtLx. 
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) mMj<^)VT>'i: — ^ A, y'hy^y. ^ y )V:i-uy }V) IB® h 'J 

> ^ ^7 A ^;ei«^»f t, tL2> o 

HkS] BR*R*R' 

(^+^ R\ R\ R'fix ^fi^'UmiLLXy ymW."!: t'OT ;P 

i-^r^-To ) 

Y^) y jL=.)V7lsi^^, hV;^ [3, ( h 'J 7;i/:tnj>(-^;v) -7^::^;^] 

h 'J ;^ (4 -■7;V:tnp<-f-;i/7 h'Jx (3, 5-v'7 

;P:tn7i^;i^) h 'J ;^ (2, 4, 6 - b 'J 7 n 7 i — » ^-^^ 

o 7 J. - ;v) * t L o 

m^«-^#(Ei) y^^):^vy ^y<r>^i^mt^i.v^/ttz\t^W%mm 



C18) iK*2 00 2-5 09 57 5 

m^^^ (El) tLX. tztx.ti. aL--r;Hi. T^Wn-^Hi, jiX-rJV/ 

m. T^wxk KiK, mmmm. ^h>m. r^-^^s, t< km. m 

V- n -^^z/JV'j:-— -r Jl'. i — ^^->;V-3:--t-^^. v-n 

:^^^)UJu^r'}\^^ -J- \ -:^i7^)y^-7-i^. V- n - K-f-^JVJc.-x;!/. 

. ;t rJ- iJ' >' - JV-x 2 -J^^jv^^-^fy T U ^l' T -'V =r - ;v , ^^'v;VT;V3 

LTji. y ^ ^ ^m^'f-)^. ^m.y^)^. B&mp< 

e^tvgJj^^Jp. ^S^Kp'^^I'x ^.t#ffi^'^^^. ^,t#m-/D 
7hJ^Kynfe:;V, :^ 7 h j:.S^7'^;V, •:^7 h J^K- 2 - J^-^Jl'^^-^^l'. 7 
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m'y;^^)\^. -7 9 )\/^-y ^ 7 ^ ^v®-/- n - :/n k'jv, "7 ^' y - n 

y ^ 2 -J^'f-}\^^^'y )\^. 7 ;HI->'- n -:t i 

-y }um.'Jj^^}i^. i -•7^jp^-:/:/nii;v, i - y ^ juMi^ i-y 

T ;V7*fe: Klit tT^i^ T-bhT^V-ftK^ T'n fef :^ >T ^V-fli h% ^>Xt 
;i/T-*ii F^>&«> ^^P^-^S^Mt t-C^ gim. ynert^m. BS^. i^K^ 

(N, N-->'^^;PT5y) e'jv^v. ^yuv. a-e=i'j>. 

2, 4, 6 - h ';^^;VfV>^>'. 2, 2, 5, 6 - -r h 7 ^ ^JUi'^ 'J > . 
2, 2, 5. 5. -r h ^j'^^ven"; N. N, N', N '- -r h 9 ^ -f-^V 

^•9-^^;P'; h K. N. N. N', N'. N "-^ >' ^ ^ ^^L' - N '- ^ 

h ^i-^' i^^^;veu;h:^*;VT5 K^OT5 N, N. 

n', ^' -7- ^^}i'm.M^<^^Um. y :^=-)i'^ vz^r v. 

m-^^it^^tLXlt. J:.^}l^yi^7,y ^ h j:.^)\^^-7,y ^ h 'J - n 
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, h ■3i-9^;V'*;x. :? r h . h U - n - "7 r h . h 'J "7 i 

- i -7'a e;Vv^y h ^i'v'^ V- i --r^JVv^ h^v'-^^ >> v^j^^ 
h V h ^ V -> V >' ^ "T'f- ;w h »; j:- h ^ 7 >" ^ y^^^-Jl^h^J^h^zy' 

u^^yjVV^) :^ Y^-y-yyy^ ->*v n^^->;V->'p< h ^ v 9 2 - / Jl^ 

S^^Jim^ l^^V/ir^LO. 0 1 - 1, 0 0 0 *;K7)ig^g ( 1 9 9 1 
) ^ll^CfaJx.»f L i , Na \ l^2 2^C«q)x.tfMg). ^12 2^ Z n) ^ 
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m^t^^CA L 1 \ iSjiV! 

M^^JKb-g-J^^S- 1 gmfz »)0. 01~100g<013 5'C<^-r h >4» 
-eiMSLTtrS^tJteJ* [^b] 5d 1 / g «J: »5/h$ v^:*: (^) M-^B fl<)<7)'-K U 

^#^il'fk'^!^<5!fe^^fi&:9' 1 g^7L-l9 0. 0 1 5. 0 0 0 g<7) 1 3 5"CcOx h 
7'; >4'-ei6iJ^L7t@^*!iJgP [7a] *M 5 - 1 0 0 d 1 / g *° 'J I- 

"i^mmmtmMKisy^^x. (a) i±. i s st^ox >; ^^t^-e 

«fl5EL;ta^*!iJK [;7a] :*n5~100d 1/g. if*L<J4l7~50d 1 

7K';jc^W> (A) <7)S#^Ji^k'g'!fegj!<S£^5M g^7t>)Oa#fi»4 0. 0 1 
~5, 000g^ifftL<»4 0. 05~2. 000g^ $ t>tciJ t L < ti 0 . 1 

~ 1. 0 0 0 gX-$):^o M^^mit^^mM^^l g^fz^<7)m^mi)^0. 0 1 

0 0 g?rMx.i>^'&tc:j4^^tt,(7)iaim<^)lRl±*«^^-C* <'5:«.»f55^»)-C'5:<, ^ 

-:^> ^K'jT^ntfP^ (B) J4> 1 3 sr^J^x h^'J >4>-effi!l^L7t:@^*!f^ 
[^b] *M 5 d 1 / g i »3/h?v^:$: (^) M-^ifi^JO (b) Wu^<D^^') 7'n k° 

^>ti^-jia^<^5j^'j7'ntfw>T'*i5s 5K'j-/De^>ja^!^ [I] <d (b) 

TKU-rnei^v (B) (7)jg5^^Ji<k-^l^ftfeiSt^5' 1 g^Tt i9<7>tBitg(4 
0. 0 1 ~ 1 0 0 g> ^m-TMyf^'} -fuy^vyUWu^ [I ] &i|^-eo, O 0 1 

- 1 t,m%<Dmwi3^U^-^^^o 
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i^mf^i^^mmit. m^^m^ft^^mi^^^. mi^^mit^(^ (al d isx 

XJF 

^Miict i9'f$ffl^tL;i>m^tt^# (El) (om.^^*^^-d^h^£^^'')^\^y ^ > 

m<0:^uy ^ z^^'^m (*) i'^$-e:T5l^«;-?'ntrv-> (B) 

Jgi^;ni*ftO. 0 1- 1, 0 0 0 ftft t < lio. os-soo^^wo 
^^^JS-fb-^i^ (ALl) . *3 J:(/ftjii^^^it'<7)^#^JS 1 •=e;hcMLO~ 5 0 
o^;!'. 5f J L< {40 ~ 1 0 Q ^ }\y<r>m.l-^^W (E i ) ^m^^^^x^') :^ 

i<^5i^'J;i-^7'r :^M)tfflftl!lft^^ mt::|B«i-*J^^ w (ZO i;t{4j:-^ 
l'>i:^0>ftfe<^5i-l'7'f X^ig-g-*^ (Z2) ;&-f>f^f>it& (*) m-^^Sl'J v' 
ftl!iS£Bfe53''t'OS5^^Jll^,^Jc!^^LTO. 001-5, 0005'; 
^^l'. 0t L< JiO. 0 1 - 1, 0 0 0 5 W<^^^F«ETt 

liS^^Ji'fk'^i^feii^SEE)?:^ 1 gi^ML 1 0 0 >; \)\'^x(D'^Wk^\'^i&^^x. % 

0 . 0 1 - 5 0 0 g tT^# (*) M-^? -^TS^^JS-fk-^ifeto^^^^ 1 
gliMLO. 0 1-100g<^'}^'J7'ne^>(B) Sr^^?-^. :^i/^-Ci>f- U 
> (Zi) $ ;tt4J^^l'>t-€-<Oflfec7);^- V^-f ^tOtg-g-!^ (Zj) 0. 0 1g~ 

1 0, 0 0 0 g'^tt^&LT^^^Sf'l^'fb (*) S'^?-frTM^^JS'fb'^tl»Bfe35- 
lgi::^LO. 0 1 - 5, 0 0 0 g O^KV > (A) ^^fiK $ -^^ Ci 1 1:: J: 

^5^^Jl'fl:'&llJ«!i!«SE^59^lC;K«;7'niil.> (B) ^ J: J-^I^^ (A) 
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*) M^BL^^i&Bi^mw-r^±-x^. miena-cib^c: Lv^o ^/c. 
^JKk-^!^ (ALi) <7>'l^fflS5?>^ /j'^'5:-ri';i>t (*) m^Kmmm*^m<^j:^ 

tf*-»J:6>> '-K'J -/nei-^^fiK!^ [I] +H^^ifeJl'fk-&tl (ALI) 

#< ^:*<^-cSf^ L< ^rv^o ? 'bt^. m^tt-^# (E 1) <7?'l^fflS*«:*:%i-rs 

^fSmti'fk^iSiSfi. ;ti:x.Jf. ^4r-9->> ^ 

] 5 ~ 1 0 0 d 1 /g<^Sk55'^e<?>:l^'; J^f-V'^ (A) 

) ■ii'^^^m\'c%mim^^\ g^tz^^. oig-ioo %^^-fi>^^t^% 

i(i\ti. < , - 4 or- 1 0 0*C<^iajP£T, 0. lMPa~5MP aOEEiJ 

^ y h<T)m,^m(r>i'mmmt (*) fi^^#ii> *-";j^^w>' (a) t^m^^m, 

\t-^mWM.W.^\ %mz^ Ci. 01-5, OOOg, »$L<tiO. 05-2. 
0 0 0 g> $f>Jc}aFf L< fio. 1 - 1, 0 0 0 g<^S-c^JiEi-* J: 9 
$,tLjf#i;$iJ|JlfiJ5: < . ii-gr. - 4 0"C-4 0*C. L < li- 4 0 "C- 3 0 "C 
, $^tiilf$ L<{i-4 0*0-2 0'C^lJ^<^itiS!fi*J^&^aJKT^ O. lMPa-5 
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MP a. if t L< (io. 2MP a~5MP a. L< liO. 3MPa~5 

MP a<DS.tlTl^. 1^-2 4I^H> Ut L<ii5^- 1 8^W. ^ L< 

fi 1 1 2^MT-$,&o 

:^ t ^<r>m<r>:^ )yy^i^t <om^m\^ J: *#iDE-&«r ^ S^^^JKb-g-il^ftl!**]^^ 
Ig^/^i9 0. 0 1 ~ 1 0 0 g<7)^'; T'ntfl^v (B) <^)S:j5£;fi-C^ToT'i>J:v^ 

L < 0 . 0 1 

-4 0 - 1 0 0 *C<7)^aJ^T^ 0. 1 - BMP a<7)JEE;!3T-^^ 1 53-36^ <b 2 4 ^M* 

=^mmmmm\t. ^(ott. ttz\rigjimm^^mt^m (al2) ^lo^m 

(E2) 'Sr? t>tc-^;ti?-fr;t:t^7'f (*) M-^ftfeiS^i: LT> [I 
] (D^')-:fu\£vyUWum^'^^tztb<DRm'^2'- l 2 0:t^7'f XT):*: (*) 
fi^ Id ffl i t ^ o 

4'<^S5g;^Jl^^l^;HcML*|g^Ji'fb-^!Kl (AL2) ^fSI^'fkftfe^K^'O^a 
^Ji-fb-^tl (A L 1 ) tO'&tt (ALH-AL2) TO. 05-3. 000* 

^j^^tL<^io. 1 - 1, 0 0 0 'e)VidXz/mmm^'P<oM^^mB'f-i'e)\^ 
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liMLm^«^# (E2) *^'ltf&t4<kMi&*<om^^«## (E 1) t<0^tf ( 
El+E2)-C0~5. 0 0 0^;V> $ff L< f*0~ 3. 0 0 0 ^;i';&^^'5:So 
^^^m^t^^<r>^mm (AL1+AL2) *VhSii-rsi:. ^'ntfl^-^t^t 

(E1+E2) ii^T^^K^^t (*) *-g'S:i^.^J^*«^L<<g; 

(AL2) *5<tc;^lg^«^# (E2) oaj^tio^/^-CJiBEJ^O^t^^JKb-a-!^ ( 
ALl) ^^Vm.'^^^i^ (El) a:l^«'5j'bc?)S'#ffl-r^C:t*«-C§^o t;^: 

RlSO:^- UV-f Wa^M-fb-^J^CAL 1). is J: t;^m^«^'t^ (El) #^iSt 

L;t:3gri?st. ii*D<^«^Ji'fk'^ti (AL2) i5 ix^m'^K X ( 

S:#t^-^«SE*i^jDL/tM?S7fi[t, ^Stcj: Jj^SI^Jl-fb-g-ife (AL2) 2l0^m^ 
tt-^-* (E2) arS-JB^-^^b-^-Cb iv^o . . 

ti<bftlli*4'OS5^^JlE^-t::|$i«rLT> 0. 001-1, 0005 U^;!/, Jff f 

L<fio. 005-5005 ')^)v^m-t^o W»^mit^mfAi^^^<r>^mm. 
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y^y^ ^^^j-^. ^-f9y. if y ^ -iv^^i^^y. Tfjy. V7'ijym<r> 
iBW^^-ftlTlc^, 'yi^vi^y^y^ ->^n^^-if>, ^ 

'^LT4^i-^>5H';:n^7'f >*«7e[*^T*-&7S3S*'^> ttcit:i*Lh<ozf^'tx 

20~-120'C. |(ffL<{i30~100'C. t L<(i 40-100 

lEHx m-^JEi;liO. l~5MPa.0$L<*iO. 3 ~ 5 MP a <^*EHl^i3V» 

]*«Q. 2~10dl/g,if*L<tiO. 7-5 d 1 /g<^$6Hi:'5:>). 55^0 

yyofu-^m^!^ [I] (i^n^ i^ffl tT^: ^ij»fi&wkfei!i^ ICS* -r j^f-w 

y (A) ^6^0. 0 1 ~ 5M«:%<^>^ai:^:S J: 9 t^S^^^^rM^-f-So 

[II] ^^o^'J^^u-v^M'^^t LTfi, ^^m^vj^^uy. 'P^S:^ 
y}jL^u>, 'f&^jg'K'j j:-^^^. j^^w^. @<fi:?&JK »k ji 
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[II] ^^<^7K'Ja^^l->^M^'*<7)@g'^»{i. 1 ~ 3 OM«%-C* 19. ilft 

[II] ^49-^*^'; JL^L^^S'^^Oi 3 S'Cc^-r >-Ciffl5Et;t@;t*ii 
Jt [711] *«0. 1 0~ 1 0 d 1 /g-C*l>«9. »4 L< liO. 10~5dl/g 

§15**3 0 0 X 3 0 Omm<^:^|; ^iOiRst^e^L, i<?)@^$ *L7t^JN->- h 2 
0 0'ClC't*^*3itLf^iJD^*P4>t:i-5E^M7K^t^'^ft^*i-So sKU 

1^ ^ o 

^t**0*l^. iPfSt^tl^itlcJ: K^it^^^P^sStlT^^^o ^^^^ SttT 
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C%)t L/co Birie<7)S*tT*«»5<^-^i5-*«M>9^jevl L/c^^^^l^^L/cl^MS- 
1 ) 

(1) m^^mit%-mf^m.^^<Dm^ 

7. 5 'J |BE7lcJ^<b-7^^:?^->'> A 7. 1 4 k g x * J: 2 - 1 - 

5. 1 h^V^rm-^L. m4$L'5:*«^ 1 4 0 *C 4 i^MiPllfeS 

nhiifzi^-mwL^^m. (2 3'c) t^j^^iLfc^g. ci<7>j!5— ^7e[$-i*i^ii5 0 

XWO'OK^U.L. 1 1 OtJlw^iLTlri: i;5>-r7^;i/^'y- i -yf-;i/5 . 0 
3 'J h;V'*^ij0tx 2^M 1 1 ori^Tit^^^FLTRtS^rffo/Co 2f^MO 

*l#l^>?>7^^'l-->^S&S:iStf4'H*3>/>T. 2 7 5 9-;' h ^KT^EgJ^-fk^ ^ > <J: 19 S 
mm^-^tz^ik. W\ 1 0*C-e2^W. RlS^-^t^tTto 
Rl&**-Tt&x Wy^lStifiiiJCJ: i9@#g|S$r»^Lx n-^^^f>tCT> i^^7£4' 

@#fPS'«EEI£^LT^^'>2. 4fi»%S:-^*i-:6^^ ^-g-^tli^ 

(2) ^^ifSfia^bfefci^oiliJ 

) 6 0 5 'J*^V*5J:yftir]S-Ci8i5L/c^:?>^^ffiitM«!!ji«BK^l 5 0 g {^9 
5 . le^'J^JV) Sr»L7i:t^, yn tr^> 5 0 0 g ^^*&L 



(29) 
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, -2V 

9 1 g ^ >J > 3 . 0 g <^)'-K <; 7'n e w- > Cb '^if'^WL 

7'nfcri.>'CB)o 1 3 StJOx h 7 'J ::^+-eiaJjeL/^:@^*!fJ^ [^b] 
ii^2. 8 d 1 /g-eibo;to 

£E;b$rO. 59MPa t::*titi-& J: \z:i.^vy^n.^^^\zmmi\z. 5 ^Mft/^ 

f-iJ'^'-^^Si^Mftlj^^^-l g^;tJ9, »K'J"7-7&S6 3. 8g#^L. 
v-<7) 1 3 StDc^-r > 7'J ^^4»-eil!l5eL7t®Jt*SJ^ C^t] ;?)«3 0. 8 d 1 
/gT-^o;t:o 

jc^ 1^ > n i: ^ L f - ^ ^-g-^tSitMMiStfife^ \ %^fz 
I9<^.-Kij jcf-l^^ (A) 1: (Wa) {i> ^^immkigkStlbt^^^^^WSitMftl! 

\ %%tz^<ryif^^)-zru\ivy (B) (Wb) t <^^^ LT:^5tT'* 

Wa=Wt-Wb 

[^A^Ji. ^«*'^-C^^L/cjK«;ynfcrix'> (b) <?>®^*!}J^ [j7b] is J: 

[7*] = (C^tIxWt- [7b] xw.) / (Wt-W.) 

Ji. f-i5'>-g-^fi^tM«!^S£^59'l g^;t«9 6 0, 8g. S^frjteJ^ [9*] \tz 2 
. 2 d 1 /gt'^o;to 
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(3) *°';:/nei^>jia^t><7)i?it (yntrvx/)^ (^) m-^) 
m (g$/isg=3. 7) ic. ^mmmmm<D^WLMtLXMFRjb^9. %/ 

-^r-f-^ ^-^^tS^tSM^^^i: LT 0. 6 5g/h. h 'J a.^;UT ;v 5 - A 

E 2 ))<^ 1 5Sfi% n -^^'^>mTi&.^^i'>'t^^nmmi0ki^^^<^^i' ym. 

-r-&Jt75^0. 0 0 2 t J: ^ lw7K^^r> ? ?)i::E-^tll*]<7)J±:i7>6«2. 15MP 

♦Bfi-a'^- 1 5 OB#MMi^LTffofco 

^^ii^h^^')-^-^ 1 1 k g/hcOj^J^-Cfe^m t;to 

^§tH L/c*°'; v-^r, 7K^^$r5#®%#tfM^;^*>^K J: l 0 oricTS 
O'^m^m^^X.. S^JteJ^ [71] J(>«2. 7 5 d \ / g-r^^i>^'')^xi\£v> 

mj^m [ I ] ^mtzo 

:if.^)'7'-^(Di^mmmt^mKSi^^^Lti^'):i-^v> (a) -^^^lio. a 

6MS%i5 JiJyfjK'; ^ntfPVOHitJteJiP [^p] »i2. 6 4 d 1 /g-C*o;t 
o ^^ti^^i^K'; ei-^-Mfi&t? [I] <0-j§it§t* (MS) ti:9. 8 c NT'^o 

iOTKV ynf^:/Mfife!^Cl S^tJteJt [7"] 4 5 d 1/g. ?g 

m.t^O. 9 1 8 g/c m*<^)MJK'-K'; J^^^>' [II] ^ 1 «t •? 
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